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Abstract - In this study, H-shaped shear panel dampers were tested under cyclic loading of a constant displacement amplitude to
investigate the effects of stiffener reinforcement on damper performance. Test results showed that although both specimens with
and without stiffeners exhibited stable spindle-shaped hysteresis curve, deformation capacity against cycle loading was signifi-
cantly enhanced in the specimen with stiffeners. For further investigation on the damper performance, nonlinear finite element
analysis was performed. The analyses showed that the specimen with stiffeners exhibited a stable plastic behavior, maintaining
a uniform distribution of plastic strains; however, in the specimen without stiffener, plastic strains were nonuniformly distrib-
uted at the tension and compression fields as out-of-plane deformations increased.

Keywords - H-type shear panel damper, Stiffener reinforcement, Deformation capacity, Plastic strain, Out-of-plane deformation
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Table 1. Specimens list
. o Steel D h tw I (D-21) h . .
No. Specimen grade | (mm) | (mm) | (mm) | (mm) | (mm) t (D-21) Stiffener Loading method
1 | HSPD-NR-52.5 52.5 - Constant amplitude
SPHC [222.0|210.0| 4.0 | 6.0 | 50.0 1.0 Stiffener eyclic loading
2 | HSPD-SR-25.8 25.8 reinforcement (deformation
(cross-shaped) amplitude: 0.05 rad)

“Specimen name consisted of: (1) H-type shear panel steel damper (HSPD); (2) presence or absence of stiffener reinforcement (NR: none reinforcement, SR:

stiffener reinforcement); (3) width-thickness of panel (number at the end).

"D: width of specimen, : height of specimen, #,: thickness of panel, #: thickness of flange, b: width of flange, (D — 2t))/t,,: width-thickness ratio of web,

h/(D — 2ty): aspect ratio of panel

D H-222x50x4.0%6.0 D |

| | /

f
—> f<—

PL-36%x360x360

(a) Specimen No. 1

\
~ \\4 4
! /\' - S\ End—plate { 1
] [ |

<Welding detail>

]
Flane\L

i Stiffener

PL-36x360x360

(b) Specimen no. 2

Fig. 1. Details of specimens
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Table 2. Material properties

uohg - UEF - YA - ey - B

. i€ E oy oy . . EL

Part Material o) (GPa) (N /mmz) N /mmz) Yield ratio (%)

Web 4.0 192 205.1 331.2 0.62 50.2
—_— SPHC

Flange 6.0 213 212.0 343.8 0.62 50.3

«: measured thickness of each part, E: elastic modulus, ,: yield stress (0.2 % off-set strength), o,: tensile stress, EL: rupture elongation
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Fig. 2. Test set-up
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Fig. 3. Shear force-shear deformation relationship
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Table 3. Comparison of experimental and calculated results for full plastic shear strength and initial stiffness
2 & er ch eK cK eQmax
Specimen () (N) DoleQp | ((Njrad) | (KNirad) | KK (N) | CmarleQp
HSPD-NR-52.5 125.2 1.04 61,440.7 1.02 170.3 1.36
120.4 60,019.9
HSPD-SR-25.8 113.1 0.94 67,668.8 1.13 183.2 1.62

«Q,: experimental value of full plastic shear strength, .Q,: calculated value of full plastic shear strength (Eq. (1¢)), (Omax: experimental value of maximum shear
strength, .K: experimental value of elastic stiffness, .K: calculated value of elastic stiffness (Eq. (2b))

(a) HSPD-NR-52.5
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(b) HSPD-SR-25.8

Fig. 4. Failure mode
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Table 4. Comparison of analysis and experimental results for full plastic shear strength and initial stiffness

o an er K K
EES s () () Oyl (kN/rad) (kN/rad) KK
HSPD-NR-52.5 115.9 12522 0.93 67,026.4 61,440.7 1.09
HSPD-SR-25.8 116.6 113.1 1.03 67,336.2 67,668.8 1.00

«Qp: analysis value of full plastic shear strength, .Q,: experimental value of full plastic shear strength, ,K: analysis value of elastic stiffness, .K: experimental

value of elastic stiffness
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